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INTRODUCTION 


Tis report constitutes Volume V of Technical Report No. 134 
and contains data, from Cruise Oshawa-2, 22 May - 12 June 1963, and Brown 
Bear Cruise 327, 24 June - 1 July 1963. A discussion of the objectives 
of these cruises and the scientific program of which they were a part 
“will be found in Volume I, together iabibecristions of the observations 
made, the methods of collecting samples and the methods of determination 
of properties. A list of the personnel engaged in collecting and pre- 
paring the data and a bibliography will also be found in Volume I. 


The cruise tracks and station locations for cruises Oshawa-2 and 
Brown Bear 327 will be found in Figures 1 and 2 of this volume. 


The values of phosphate, silicate, and nitrate reported, for 
Cruise Oshawa-2 were obtained from the analysis of samples which were 
frozen aboard ship immediately after collection and returned to /Seattle 
for later analysis ashore. Phosphate data reported for Cruise 327 were 
obtained from shipboard analysis of unfrozen samples. 


EXPLANATION OF DATA TABLES 


The information in the data tables was transcribed directly from 
IBM cards using an IBM 1401 Data Processing System. A blank space in 
the tables or headings indicates that no observation was taken. The 
original data and the interpolated and computed values punched on the 
cards are in most cases recorded or coded in accordance with the pro- 
cedures used by the National Oceanographic Data Center; however, some 
weather information is coded with U.S. Navy Hydrographic Office codes. 
The codes used to describe weather and sea conditions, etc., will be 
found in NODC Publication M-2 (National Oceanographic Data Center, 1964) 
or in H.O. Publication No. 606-c (U.S. Navy Hydrographic Office, 1956) 
and H.O. Publication No. 607 (U.S. Navy Hydrographic Office, 1955a). 
(See References in Volume I.) Some changes were made in the card format, 
but these do not affect the arrangement of the data in this report. 
Abbreviations and column headings are described below and, where neces- 
sary, the NODC or Hydrographic Office numerical codes have been repro- 
duced to aid in interpreting the data. 


Abbreviations and Headings Used in Data Tables 


DATE For Observed Values the date given is 
Greenwich day/month/year. For Biological 
Data the date given is local (ship's time, 
+8 zone) day/month/year. 


HR (Hour) Greenwich mean time to the nearest tenth of 
an hour of the messenger drop on the first 
cast. 


LAT (Latitude 
and 
LONG (Longituie) 


SNDG (Depth of water) 


WEA (Weather ) 


WIND VEL DIR __ 
(Wind velocity and 
direction) 


BAROM (Barometric 
pressure ) 


TEMP DRY _ WET 


(Air temperature, dry, 


wet bulb) 


RELHU (Relative 
Humidity) 


WIRCLR (Water color) 


SECDI (Water trans- 
parency) 


SEA __ DIR __ (Sea 


state and direction) 


SWELL _ DIR __ 
(Swell amount and 
direction) 


In degrees and minutes; or in degrees, 
minutes, and tenths of minutes on some 
stations. 


Depth of water in meters at the station as 
determined by the ship's echo sounder. This 
depth was generally recorded immediately 
after the ship arrived on station. 


State of the weather. One of two possible 
codes was used for reporting present weather. 
A two-digit number in this space indicates 
use of WMO Code 4677, shown on page 9; one 
number preceded by an X indicates use of WMO 
Code 4501, shown on page 11. The X has no 
significance except to indicate which code 
was used. 


Wind velocity in knots. Wind direction, see 
code, page 8. 


To obtain the barometric pressure in milli- 
bars, add 900 if this number is above 50; 
add 1000 if below 50. 


In degrees Celsius 


Expressed in per cent 


Expressed according to the Forel-Ule scale. 
See code, page 10. 


Depth in meters to which a 12-inch (30.5 cm) 
Secchi disk could be seen on daylight 
stations. 


State of the sea, see code, page 8. Direc- 
tion from which sea was coming, see code, 


page 8. 


Height and wave length of swell, see code, 
page 8. Direction from which swell was 
coming, see code, page 8. 


tion, height, and 
period ) 


CLOUD TYPE AMT __ 
(Cloud type and amount) 


VIS (Visibility) 


WIRE ANGLE(S ) 


CST (Cast) 


DEPTH 


TEMP (Temperature ) 
SAL (Salinity) 


SIGMA-T (o,) 


OXYGEN (Dissolved Oxygen) 
ML/L 
MGA/L 


AOU (Apparent oxygen 
utilization) 


SATN (Saturation ) 


PHOS (Phosphate- 
phosphorus ) 


Dominant wave characteristics (Netional 
Oceanographic Data Center, 1964) were re- 
ported on some cruises instead of sea and 
swell. Direction from which waves were com- 
‘ing, see code, page 8. Height of waves, 
see code, page 10. Period of waves, see 
code, page ll. 


Cloud type, see code, page 7. Amount of 
cloud cover, see code, page 7 . 


Range of visibility. See code, page 7. 


In degrees. Wire angles are tabulated only 
for those casts whose numbers appear in the 
"Cast" column at the left of the page, i.e., 
casts from which data were obtained. The 
first number is the wire angle for Cast l, 
or the lowest numbered cast appearing, the 
second for Cast 2, etc. Dashes (- -) indi- 
cate the wire angle was not recorded for 
that cast. 


Cast number. 


Depth in meters from which sample was 
obtained. 


In degrees Celsius. 

In parts per thousand (°/o00) 

An expression for the density of sea water 

at atmospheric pressure, having the indicated 
temperature and salinity. To convert sigma-t 


values to density, divide by 1000 and add 1; 
thus sigma-t 22.42 = density 1.0222. 


In milliliters per liter 
In milligram-atoms per liter 


In milligram-atoms per liter 


Per cent of oxygen saturation 


In microgram-atoms per liter (ug-at/1) 


NITR (Nitrate-nitrogen) 
SIL (Silicate-silicon) 
CHL-A (Chlorophyll a) 
PRODUCTIVITY, LAB-I 
(Incubator produc- 
tivity) 
PRODUCTIVITY, DECK-I 
(Simalated in situ 
productivity) 


LIGHT SAT 


PROD (Productivity) 


FILT (Filter) 


IRRAD (Irradiance ) 


OXY (Dissolved oxygen) 


WATER COLUMN VALUES 


MESSENGER TIME 


INCOMING SOLAR 
RADTATION - AM 
mM 


In microgram-atoms per liter (yg-at/1) 
In microgram-atoms per liter (yg-at/1) 
In milligrams per cubic meter 


Expressed as milligrams carbon assimilated 
per cubic meter per hour. 


Expressed as milligrams carbon assimilated 
per cubic meter per day. 


Data from light saturation experiments. 
Refer to text, page 6 of Volume I. 


Productivity of sample receiving the indi- 
cated amount of illvmination. Expressed as 
milligrams of carbon assimilated per cubic 
meter per hour. 


Indicates the per cent of total incubator 
illumination transmitted to the sample 
through a neutral density filter. The total 
incubator illumination in units of lux is 
listed at the bottom of the Biological Data 
section. 


Per cent of surface solar radiation reaching 
the indicated depth. 


Units are indicated in the column heading. 
in the Biological Data section oxygen is 
reported in milligram-atoms per liter. In 
the Interpolated and Computed Yalues oxygen 
is reported in milliliters per liter. 


Integrated values over the water column from 
the surface to the bottom of the euphotic 
zone for CHL-A, LAB-I, and DECK-I. The 
values at 100 meters and below are not in- 
cluded in this integration because they are 
below the euphotic zone. 


Messenger time (ship's time, +8 zone) of the 
productivity cast. 


Expressed in calories per square centimeter. 
The AM value is the integrated value of in- 
coming radiation from sunrise to ship's noon; 
PM represents from ship's noon to sunset. 


ZOOPLANKTON 


OBL 

STEP 

TIME (from - to) 
DEPTHS 


Indicates that zooplankton samples were 
collected at this station. The information 
following indicates the type of sampler or 
net. used, the type of tow made, the times of 
the tow, and the depths sampled, as follows: 
Clarke-Bumpus sempler 

Half-meter net 

Midwater trawl 

Horizontal tow 

Vertical tow 

Oblique tow 

Stepped tow 

Ship's time (+8 zone) of the tow 


Depths sampled 


Example: Station 318-6 
ZOOPLANKTON (CLARKE-BUMPUS) HORIZ - TIME 0154-0204 DEPTHS 100, 70 


SP VOL ANOMALY 


(Specific Sg 
anomaly, 1075) 


GEOPOT ANOMALY (Geo- 
potential anomaly, 
TAD ) 


0232-0243 30, 0 


means that two horizontal tows using Clarke- 
Bumpus were made. The first tow began at 
0154 ship's time, lasted until 0204 and 
sampled at 70 and 100 meters (two samplers 
on the wire). The second tow sampled at the 
surface and 30 meters and lasted from 0232 
to 0243 ship's time. 


Total incubator illumination for light 
saturation experiments. Expressed in lux. 


The anomaly of specific volume at the indi- 
cated temperature, salinity, and pressure 
compared to a standard water of O°C tempera- 
ture and 35 °/oo salinity, at the same ees 
sure. Tabular values multiplied by 10- 
will give the anomaly in units of cubic 
centimeters per gram. 


Geopotential anomaly in dynamic meters of 
the layer of water between the surface and 
the indicated depth. 


POT ENERGY (Potential 
energy anomaly) 


VAR RATIO (Variance 
ratio) 


E(T) (Temperature 
interpolation error) 


E(S) (Salinity inter- 
polation error) 


E(0) (Oxygen inter- 
polation error) 


6 


Potential energy anomaly in units of 108 
ergs per square centimeter of the layer of 
water between the surface and the indicated 


depth. 


The ratio of the variance of the interpola- 
tion polynomial to the variance of the 
measurement. The value of the variance ratio 
is an indication of the adequacy of the 
vertical spacing of the observed values upon 
which the interpolation is based. See 

page 7 of Volume I. Values close to 1 indi- 
cate optimum spacing. Values greater than 3 
indicate that the vertical spacing is in- 
adequate to represent. faithfully the distri- 
bution of properties in this region of the 
curve. In the case of missing values, where 
different combinations of observed values 
may be used to interpolate at the same depth, 
the variance ratio which indicates the worst 
spacing has been printed. Values greater 
than 100 have been printed as 99.99. If the 
observed depth corresponds to a desired 
standard depth, no interpolation is made and 
the variance ratio is not computed. 


Interpolation error, in degrees Celsius, of 
the temperature value at this depth. For a 
discussion of the interpolation error, see 
page 7 of Volume I. If the observed depth 
corresponis to a desired standard depth, the 
interpolation error will be zero. 


Interpolation error, in parts per thousand, 
of the salinity value at this depth. See 
comments under E(T) above. 


Interpolation error, in milliliters per 
liter, of the oxygen value at this depth. 
See comments under E(T) above. 


Indicates a questionable value. See page 8 
of Volume I. 


Indicates a hand-interpolated value. See 
page 8 of Volume I. 


Codes Used for Reporting Observations 


Taken from National Oceanographic Data Center Publication M-2, 
“Processing Physical and Chemical Data from Oceanographic Stations," 
or U.S. Navy Hydrographic Office Publication No. 606-c, "Hydrographic 
Office Observers Manual, Bathythermograph Observations," or U.S. Navy 


Hydrographic Office Publication No. 607, 


ographic Observations.” 


"Instruction Manual for Ocean- 


Publication M-2) WMO Code 0500 


Cloud Type (taken from NODC 

Code 

0 GCiyveuwB «were ec c ene 
1 Cirrocumalus ...... Cc 
2 Cirrostratus . . . +. . Cs 
3 Altocumulus ...... Ac 
4 Altostratus ...... AS 
5 Nimbostratus ..... . Ns 
6 Stratocumulus ..... Sc 
& | ee rons” 
8 ae a es | 
9 Cumulonimbus ...... Cb 
x 


or other analogous phenomena 


Cloud not visible owing to darkness, fog, duststorm, sandstorm, 


Amount of Cloud Cover (taken from NODC Publication M-2) WMO Code 2700 


Code 

.¢) ie) 

1 1 okta or less, but not zero 
2 2 oktas 

3 3 oktas 

4 4 oktas 

5 5 oktas 

6 6 oktas 

7 7 oktas or more, but not 8 oktas 
8 8 oktas 

9 Say obscured, or cloud amount 


cannot be estimated 


1@) 

1/10 or less, but nct zero 
2/10 - 3/10 

4/10 


7/10 - 8/10 
9/10 or more, but not 10/10 
10/10 


Visibility (taken from NODC Publication M-2) WMO Code 4300 


Ccde 
re) 
1 50-200 metres 
2 200-500 metres 
3 500-1,000 metres 
4 l- 2 km 


less than 50 metres (less than 55 yards) 


(approx. 55-220 yards) 
(approx. 220-550 yards) 
(approx. 550 yards-5/8 n.m. ) 
(approx. 5/8-1 n.m. ) 


Code 

5 2- k km (approx. l- 2 n.m.) 
6 4-10 km (approx. 2- 6 n.m.) 
7 10-20 km (approx. 6-12 n.m.) 
8 20-50 km (approx. 12-30 n.m.) 
9 50 km or more (30 n.m. or more) 


Direction (taken from NODC Publication M-2) 
Compass Direction from which Wind, Sea, or Swell is coming 


Code 
00 Calm, or no value 
Ol to 36 Each value represents / 10 of the true direction in 


degrees, measured clockwise from the north, with 36 
representing true north. 


State of the Sea - Wind Waves (taken from NODC Publication M-2) 


Code 3700 
Code Description ; Height (Feet) 
a) Calm (Glassy) fe) 
1 Calm (Rippled) 0 - 1/3 
2 Smooth (Wavelets ) 1/3 - 1 2/3 
3 Slight 12/3 - 4 
4 Moderate 4. 8 
5 Rough 8 - 13 
6 Very Rough 13 - 20 
7 High 20 - 30 
8 Very High 30 = 45 
9 Phenomenal over 45 


Swell Conditions (taken from H.0. 606-c or H.O. 607) 


Approx. Height Approx. Length 
pe in Feet Description in Feet 


cs rs) Se 


Short or average 0 - 600 
Low swell Long Above 600 


O = 300 


300 - 600 
Above 600 


O - 300 
300 - 600 
Above 600 


13 Co a aa 


Greater 
than 12 


Y3HLIVIM LN3S38d—S3I0O0D YBHLVAM IVDINSWON 


at 


No 


10 
Water Color (taken from NODC Publication M-2) 


Forel-Ule scale and conversions from per cent yellow and 
per cent brown scales 


Per Cent Per Cent Forel-Ule 
Yellow Brown Scale 
c@) I ol 


Height of Dominant Waves (taken from NODC Publication M-2) WMO Code 1555 


Code Code tr 50 is added to direction 


O Less than 1/4 m (1 ft) 0 (5 m (16 ft) 
: 1472 wt 172 ft) 1 51/2 m (17 1/2 ft) 
oe m (3 ft) 2 6 m (19 ft) 
3 121/2m (5 ft) 3 61/2 m (21 ft 
, @ m (6 1/2 ft) Fs m (22 1/2 ft) 
5 21/2 m (8 ft) 5 71/2 m (2k ft) 
6 3 m (9 1/2 ft) 6 8 m (25 1/2 ft) 
7 31/2m (11 ft) 7 81/2m (27 ft 
8 4& m (13 ft) 8 9 m (29 ft 
9 4 1/2 m (14 ft) 9 9 1/2 m (30 1/2 ft) 
¥ Height not determined 
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Feriod of Dominant Waves (taken from NODC Publication M-2) WMO Code 3155 
Code Code 


16 or 17 seconds 
18 or 19 seconds 
20 or 21 seconds 
Over 21 seconds 
Calm, or period not determined 


2 5 seconds or less 
3 6 or 7 seconds 
4 8 or 9 seconds 
5 10 or 11 seconds 
6 12 or 13 seconds 
7 14 or 15 seconds 


xr OW © 


Present Weather (taken from NODC Publication M-2) WMO Code 4501 


Code 

figure 

O Clear (no cloud at any level) 

1 Partly cloudy (scattered or broken) 
2 Continuous layer(s) or cloud(s) 

3 Sandstorm, duststorm, or blowing snow 
4 Fog, thick dust or haze 

5 Drizzle 

6 Rain 

7 Snow, or rain and snow mixed 

8 Shower(s) 

9 Thunderstorm(s) 


mr 
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Fig. |. Station locations Oshawa Cruise 002, 17-30 June 1963. 


Fe 


' 
d 


CRASFEAVEL VAL. 


STATION OG] 


OSe 


CRUTSE 


CSM AWA 


CNAV 


were 


1252046 we 


SAL SiGMAxetT ee eee OXYGEN 
ML SL MGA/L AOU 


TEMP 


LPT 


CST 


esyren 
mn O 


ot om 


Sree Ory 
DOO 
to CS 


ot ot ot 


non 
ene 


OHS 
~ON 
amam 

eee 


Oooo 


weer 
ONG 
NNN 

e@@ 


ooo 


wer Taal 
AAS 
eee 
NNN 


ANS 
NAD 

eee 
O08 
ANN 


woe 
~ nO 
woo 
eee 
AANA 
C alaateal 


AND 
o=-o 


BIOLOGICAL DATA 


CRUISE OS2 STATION 001 


CNAV OSHAWA 


CHL@A 


SAL 


DEPTH 


NMOM 
wero 
rene, 
e 


eo. 
jofoytor 
Calas laa Daa! 


KOs 
v¥6O@ 
eoee 
at ~~ OC) 


OnoOo0 
men 


33.453 


WATER COLUMN VALUES 


0.90 0.00 


23.36 


100 


TiME 2040 


MESSENGER 


INTERPCLATED AND COMPUTED VALUES 


CRUISE OS2 STATICN O01 


CNAV OSHAWA 


OXY t(0) 
ML/L 


cit) SAL te (S$) SIGMA=T SP vOL GEOPOT POT 
ANOMALY ANCMALY ENERGY 


TEMP 


DEPTH 


eALt et 


QPS EP Ve D 


STATICN OC2 


Se 


CRUI 


( She AWA 


CNAV 


SluKhrAet - es we @ 


Al 


Te MP 


MOLASL 


ME SL 


ot oat ecm 


mt fot we 


on ont ot NG 


34.139 
34.268 


NNN 


242 Wd 6/1 WY © NOTIVIOVY BVIOS ONIWOINI 


S3N VA NWN1D9 w3Lve 20°SO01 


CEC PEE 
lOS*TE 
oll 
@2°0O 
s2°0 


PAN 
hm oe 

ae 
faaTaal aa] 


Tvs 


viv0 WwW3I9S0TOIY €00 NOTIVIS 


60°O 


l=1930 l-8v1 
ALITATLW00Nd 


"UZO AWE wI9ONISS Iw 


co°SGL 
40°0 


VelH) WI 439 


€SO 3S1Nad VS VHSO AVND 


AND COMP ITEL VALLES 


iINTERPCLATED 


On? 


O82 STATION 


CRUTLE 


CNAV OShAWA 


ECO? 


GEMPO! 


OBSERVEC VALUES 


CRUISE OS2 STATION 003 


CNAV OSHAWA 


WTRCLR 


1 


G 125°49 Ww 
8 
5 


z22> 


MGA/SL AOU SATN 


TEMP SAL SIGMA#=T 
ML/L 


DEPTH 


CST 


Or © 
oo0o0o 
nt emt ead ot 


OMT 
ANOS 
oo0o°o 
eee 
ooo°o 
eoend 


=~DON 
OW OP 
ALA 
> e@eo6 


oooo 


anm~ © 
NNNS 
~ eee 


O0O0O 


ooonr 
DOOR 

eave 
MAMA 
NNNN 


orewn 
eT ee 
0ooOOor 
ee3u?@ 
ont od nnd ood 
eateaiaa toa) 


NONY 
Paro 
eco. 
NNNIN 
td ont et 


Ondo 
mn 


om od ot ot 


mad omet eel od 


ond ot od 


BIOLOGICAL DATA 


CRUISE OS2 STATION 003 


CNAV OSHAWA 


SAL 


PROOUCTIVITY 
LAB=1 DECK=I 


CHL=A 


DEPTH 


~-oow 
OOON 
oO OF 
eevee 
oat ead ot ed 
OAMAA 


2.26 


T=Or 
NNNN 
oeoee 


oo00 


NNNN 
mt ont omed omed 
eeee 


jolotole) 


ONOO 
oN 


WATER CCLUMN VALUES 
INCOMING SOLAR RADIATION = AM 179 


2.39 


MESSENGER TIME 0435 


PM 242 


eal ea 


COMPuUTFC val 


ENE 


rs 
7 


INTERPOLATE 


y 4 


STATICS GC 


IESE OS2 


R 


r 


SH AwA 


(Vs 


CNAYV 


SAL 


t 


TEMP 


Ge vam 
COO-e 
@- 6 


oco7) 


OBSERVEC VALUES 


CRUISE OS2 STATICN C04 


CNAV OSHAWA 


DEPTH TEMP SAL SIGMAeT | = © = CXYGEN 


CST 


MGA/L AOU 


ML/L 


<1? ot ome 


meme 


NAUNEN 


2.38 34.567 27.61 0-91 O.081 0.079 12 


1606 


2 


292 Wd 6LT WY = NOTAVIQVY wV10S INIWOIN! 


SINTWA NWNT10) BILVR |= €1°% 


902 "EE 


VWs 


viva W3190 1018 00 NOTIVIS 


~ 


ENP O OO 
mI NIOIN 

ee 
Oooo0 Oo 


[=19330 lea@v 
ALTAT1INOOUd 


8580 3Jwli UWIONISS IW 


9€°1 

$0°O ool 
z2t°0 02 
S0°0 oni 
70°0 S 
90°0 9 


VelH) Hida 


2S0 3SINw¥D VEVHSO AVN 


INTERPOLATED ANC COMPUTED VALUES 


CRUISE OS2 STATION (004% 


CNAV OSHAWA 


q~- 
>a 


Ei. tT} SAL beiS) SI1GMA=T SP vCL GEOPOT POT OXY —(0O) 
ANOMALY ANCMALY ENERGY MU/L 


TEMP 


DEPTH 


34.499 
34.549 


VALUES 


CRUISE OS2 STATION 005 OBSERVED 


CNAV OSHAWA 


ME SL MGA/SL AOU SATN 


TEMP 


DEPTH 


GiSit 


—d ond ont eet 


one pe meh omed 


ot ont at ot 


13.95% 26.77 2-36 O.211 0.397 35 


82 


289 


BIOLOGICAL DATA 


STATION O05 


SE OS2 


CRU 


CNAV OSHAWA 


TIVIT 
DEC Ke] 


PRODUC 
LABe] 


CHL@A 


DEPTH 


31.6608 


0.26 


0.08 


Nw 
oo 
Laan! 

oe 
aN 
Ae 


oo 
t= 


AN 
mn 


~~ wn 


=O 
ee 


Xe) 


~- Oro 
am Om 
eeee 


oo0°0 


eO00 
KOWO 


to N\ 


WATER CCLUMN VALUES 
INCOMING SOLAR RADIATION —& AM 179 


11.49 @ 
1142 


8.36 


Mt SSENGER 


PM 240 


TIME 


ILLUMINATION 21100 


LIGHT SATURATION INCUBATOR 


INTERPOLATED ANE COMPUTED VALUES 


STATECN 995 


CRUISE CS2 


OSHAWA 


CNAV 


SAL t's) SIGMA=T SP voOL GtOPo! POT INKY 
ANCMALY ANOMALY ENERGY MEJ/t 


E(T) 


TEMP 


Dt PTH 


motes 


On 
NN 


VALLES 


ROERVI £ 


on 


STATICN G06 c 


(S:2 


CRUTESE 
“1GMA=T 


CNAV CSHAWA 
SAc 


1EMP 


UtR™ 


yn! 


— on ot ome 


~— — ot 


mee NN 


NNNN 


*, Jaa 


C42 Wd 6LT WY = NOTIVIGVe wv10S ONIWOONI 27ST 3JWIk w39N9SS IW 


SIN TWA NWN109 BILVM = O88 co! BS°eT 

€60°CE £0°0O so0°0O oot 
90%°2E *2°0 8S°0O LS 
BSL °TE T%°0 %2°0 c2 
Clo°le %%°0 61°0 €1 
CL9°TE a2°0 9T°O 0 

1-1330 T-@v1 
Tvs ALITAT1LW00Ud VetH) H1d30 


Vivd WII9010T8 900 NOILVLS 2S0 3SINBD WHWHSO AWN) 


INTERPOLATE O ANC COMPUTED VALUES 


CRUISE OS2 STATION 006 


CNAV OSHAWA 


POT 
ENERGY 


SAL 


E(Tvr 


TEMP 


DEPTH 


0.99 


ys 


OBSERVED VALUES 


CRUISE OS2 STATION 007 


CNAV OSHAWA 


NAHCOTTA 
NG 124241 Ww 


WTRCLR 


@2o ese @ @ CXYGEN eo ee @« 
MGA/L AOU SATN 


TEMP SAL SIGMAeT 
ML/L 


DEPTH 


cst 


et md me 


ot ot ot ot 


at mt 


242 Wd GLI WY = NOTAVIOVY uvVIOS SNIWOINI 6202 Jwil w3a9NISSIW 


S3NIVA NWN"09 Y3ILVR = 09°01 6S°91 
2US°EE 00°0 90°0 eTon | 
SSL°CE 70°0O Tt°o Ls 
12°27 62°0 6%°0 ara 
126°62 T1°O 12°0 el 
€18°62 92°0 92°0 0 
124930 l-dvi 
VWs ALTALLINGOU VeTHDd H1d30 


vivo WwI19010T8 200 NOPLFZL1S 2@SO ASINYD WHRVHSO AWND 


INTERPCLATED ANC COMPUTED VALUES 


CRUISE OS2 STATION 007 


CNAV OSHAWA 


POT OXY E{O)} 
ML/L 


ENERGY 


E tS) SIGMA=T SP VOL GEOPOT 
ANOMALY ANOMALY 


SAL 


EcT) 


TEMP 


DEPTH 


NNR 
Orwowo 
ceee 


oo000 


NN 
oo00 


e* wv @ @ 


leletele) 


Noor 
wwe 
» 3 8 2 
WTAan 


TT nw 
roms 
@eee@ 


OOnmN 


Sao ok ile e} 
Ovor!lo 
NNN 
eaae 


jelelolea) 


DOOD 
vw © @ & 
SOO 
rNDOW 
NN we 


HANS O 
NEA 
et 0 @ 
WNAOO 
NINANIN 


Ham O 
oo0oo 
ljelolore) 
~ eee 


ljelalere) 


oNOCO 
— Ah Oo 
OND 
evwe@ 
Neem 
MAN 


Orte.D 
lolelelte) 


ee vd 


oo00 


AONE 
PTONW 


» @ce 


omar 


OWOO 
wer oOw 
— om 


~s 


292 Wd OLLI WV = NOTIVIOVY YVIOS SNIWOINI BI€2 Iwi VIIONISS Iw 


S3NIWA NWN109 WIIVE = 29° %2°S 
BOE EE iy ai) SO 09 
%O1°0€ S%°0 2%°0 8 
C82 °B2 z78°0 99°0 Y 
%>8°L2 6$°0 £270 2 
089°92 B0°T 88°0 0 
I=¥930 [avi 
Ws ALTATLINGONd V=1HD = H1430 
vivd WwI19010I8 800 NOI1V1S 250 3SIN¥YD VWAVHSO AWND 
LS E4270 22E70 «=19°E =A TSS DAZ *EE = 90076 6% 1 
901 €€0°0= 465°0 $9°9 25°EZ e1I9°0E 8 6T°OT  0€ 1 
ELT 12070" 91970 88°79 €6°EZ 60e71E =z ett = 02 1 
tIl 890°0= €65°O 79°9 28°22) 1€970E cee OT 1 
21t €90°0= 266°0 €9°9 €8°02 266712 Lee 1 
OTT 960°0= 685°0 65°9 40°02 L216°92) «bL°ET OO 1 
NivS NOV. V/v9ow 1 IW 
2-2 2 = NIDAXQ 2 © = = LeWWOIS Tvs dw3i = H1d30) SD 
OU iSIFIONV OMIM 2 SIA <2 AWY 9 3641 GNDTI 
v3S 1093S BIIBIM FL NHI9H OO 13M 2°21 AYO ow3i O°BT WOUVA 
Ov3M TL SONS MM 9T]>Z2T ONDI ON 91999 LVI 1°20 BH €9/60752 JIG 


JINVUING UYIATY VIGWNI109 
SINIWWA 23ABISE89 B00 NOLIVIS 2SO 3SINeD VAVHSO AVND 


INTERPOLATEO ANC COMPUTED VALUES 


CRUISE OS2 STATION 008 


CNAV OSHAWA 


OXY €(0O) VAR 
ML/L RATIO 


POT 
ENERGY 


SAL ECS) SIGMA=Tt SP VCL GEOPOT 
ANOMALY ANOMALY 


€(T) 


TEMP 


DEPTH 


2.34% 


ad 


CBSERVED VALUES 


STATICN O09 


OS2 


CRUISE 


CNAV OSHAWA 


wIRE ANGL 


we T 


TEMP SAL SIGMA=T 
PL/L 


DEPTH 


cSt 


AOU SATN 


MGA/L 


ad ont emt ext 


wt ot ot ot 


33.928 26.58 2-17 0.1946 0.395 33 


7.13 


121 


INTERPCLATED AND COMPUTEC VALUES 


STATION OO9 


OS¢ 


CRUTSE 


CNAV OSHAWA 


POT 
ENERGY 


GEOPOT 
ANCMALY ANOMALY 


AL t (S$) SitGwMaet SP vCL 


TY) 


E 


TEMP 


Dt PTh 


CRSERVED VALUES 


10 


4 


,TATICN 


3 


€ 


SHAWA CRUISE 982 


CNAYV 


Zz 


StGMAeT 


TEMP Sat 


DEPTH 


’ 
a 


cs 


tt ot emt 


ome mE NANG 


NEN 


BIOLOGICAL DATA 


STATION 010 
SAL 


CRUISE OS2 


OECK=1 


CNAV OSHAWA 
PROOUCTIVITY 
Lab-I 


CHL@A 


DEPTH 


ONES 
Ono 
ND 

ee 
Dam 
NNSA 


PM 214 


WATER COLUMN VALUES 
INCOMING SOLAR RADIATION = AM 138 


6.45 
MESSENGER TIME 0420 


INTERPCLATED ANC COMPUTEC VALUES 


STATICN O10 
t (S) 


CRUISE CS2 


CNAV OSHAWA 


eon 


PoT 
ENERGY 


GeorctT 
Y ANOMALY 


dd 


SIGwA=T 


Al 


S 


ren 


TEMP 


DEPTH 


VALUE 


STATICN O11 CASERVEC 


CRUISE 952 


OSHAWA 


CNAV 


ar les 


eeee CXYGEN 
MWGA/L 


TEMP SAL SITGMAeT 
PEL 


DEPTH 


CST 


SAT? 


AOL 


NNN OS 


NNNN 


NNN 


~t ot ond oe 


12 Wad BET HY © NOTAVIOVY wVvI0S INIWOONI Ti8O JWI wIDNISS Iw 


viv wWIISDDIOIS 


S3NIVA NWNIDD YI1VE @ 


26°62 
UPA 
219°62 
£19°62 


ODD 


VWs 
TIO NOTIVES 


2S0 


oT 2t T2°s 

SS "0 iz°O 02 
8%°0 91C'n O on 
$1 °O £2°0O S 
%1°O R2°O 0 


lex 30 levi 
ALIATLWO00"d VelH) H1d30 


ISTAS) VEVHSO AVN) 


wel. 


VAL 


COMPUT CC 


ANE 


INTERPLLATEDO 


CRUISE GS2 STATION O11 


CNAV OSHAWA 


GtcPpor 
ANCMALY ANOMA,. 


SAL bE «S) S'Gwaet SP vVCL 


eT) 


t 


TEMP 


DEPTH 


C.98 


<f 


ont —t om 


OBSERVED VALUES 


STATION O12 
NG 12600 Ww 


CRUISE OS2 


OSHAWA 


CNAV 


wITRCLR 


U 63 
15 


Or- 


E/E MGA/L AOU SATN 


SI GMAST 


TE MP SAL 


OE PTH 


CSit, 


SS com) mcr 


Se enmi ane ame 


— ote at 


6.63 33.979 26.69 2-22 0.198 0.397 33 


248 


BIOLCGICAL DATA 


CRUISE O82 STATION O12 


CNAV OSHAWA 


AL 


S 


CHL@& 


DEPTH 


50 


MOO 
TO me 


NANO 
OO 
eee 


aloke) 


32.2342 


10 


0.00 


13 


0.10 vu. 


22 


loge) 
Oo 
ee 


oo 


ww 
=O 
ee 


oo 


0.01 
4.84 


eO00 
rowno 
mot NN 


WATER COLUMN VALUES 


INCOMING SOLAR RADIATION = AP 138 


LIGHT SATURATION INCUBATOR ILLUMINATION 19800 


18.74 


7.06 


MESSENGER TIME 1150 


214 


pe 


CRUISE OS2 STATION O12 INTERPOLATED AND COMPUTED VAtUES 
sP VCL 


CNAV OSHAWA 


G 


SAL Ets) SIGMA=T 
ANOMALY A 


E(T) 


TEMP 


DEPTH 


33.951 0.000 26.58 149.7 0.473 3.96 2-57 0.00 6.83 


0.00 


7.26 


200 


3 DIR 32 


VEL 26 DIR 33 
SWELL 


WHID 
DIR 435 


SATN 


OBSERVED VALUES 
WTRCLR 
OXYGEN 2°. 
AOU 
6 -0.045 
7 =0.046 
7 -0.046 
5 -0.043 


STATION 013 
MGA/L 


ML SL 


CRUISE OQS2 
SIGMA2T 


AL 


c 
~ 


CNAV CSHAWA 
DEPTH TEMO 


CLy 


SRR 


ont mt mt oot 


DOM 
Were 


onorF 
TAN 
NAMM 

+. 2 


Ce 
aooo0 


ie Manl.) 
MOWN 
MANNN 

+6 od 


oo00 


roa 
eOOwW 
6 @ 3 6 
MAANIAIN 


Rv ole of) 
Tar aa) 
oegoe 
OOOO 
NANA 


naOOLST 
Ona 
WOre 
* @oe 
AMMA MS 
(alaaleataa) 


NOTO 
Aawm 


wv 
com h- 


aAmN GD 
NSN O 
ed mt ont od 


med ome eet (NJ 


~se 


912 Wd BET WY = NOILVIGVY uVIGS INIWOON! 61S. 3aWIk Y39ONISS IW 


SANIWA NWNT09 YILVKM = OOTIT TL°6 
0S6S°2e %€°0O €£°O 6% 
IL9°?E 92°0 ST°O 22 
19%°ZE 1%°0O €t°o 8 
999°2E 0%°0 9T°0 0 
1-330 l=-evl 
Ws ALIAT1L9NOGOUd VeTHD Hidid 


Vivd WIISOTIOIE €tTO NOTLVIS ¢SO 3SINWYD VMVHSO AYND 


INTERPOLATED AND COMPUTED VALUES 


SP VOL 


STATION 013 
E(S) 


CRUISE 0OS2 


CNAV OSHAWA 


GEOPOT POT OXY 
ENERGY MEL/L 


ANOMALY ANOMALY 


SIGMA=T 


TEMP ECT) SAL 


DEPTH 


0.99 


DOL 
Corr 
+ @ 2 @ 


oo00 


Om 
oo00 


es ee 


ooo0o 


OoOnuow 
ayeun 
bees 


leletete) 


Koon 
Prone 

@ecee 
~AOnm 
=m 


Nea 
Onno 
oo Oon 
eee? 


OO=— 


aN 
oeve 
NOW oO 
=OF® 


mt ot 


CORO 
Onan 
ees8e 
[pel Del toed ted 
NNN 


ONO 

oo0oo 

oo0o°o 
eee 


2000 


~IFro 
NO Aw 
aH NM 
oeuw 8 
rr 
AA COCA 


ONO 
oo0o0 
eee 


oo00 


IrMON 
oOoMo 
eeee 


nr 


oo00 
jelelote) 
NOD 


ond ot oad 


VIZ Wd BET WY — NOTAVIGVY YVTIOS SNIWOONI 7261 JWIL Y39NISS3W 
SSINIWA NWNIOD YILVM = Zire oer. 

2Trree 00°0 z0°0 oot 

S2S°2E 90°0 €2°0 64 

LESG°ZE 60°0 91°0 ar 

9¥S°2Ee €1°o oT°O 8 
64S °ZE €t°o T1°0 0 
1-930 l-9v) 
Ws ALIAIT1LMaOwUd VetHD Hid3d 
vivo 1v¥31901018 710 NOIAVIS 2S0 3SINYD VAVHSO AVWND 
Mh 

6€ O9€°O 922°0 €5°2 9$°92 6€6 "CE ag - 002 T 

L9°92 698 “Ce Res°l SLI T 

69 S6Z°O0 982°0 O2°E 9°92 6SL °CE 92°L Os! I 

5S S$92°O %l€°O 26°€ 61°92 ELS°EE €6°L ae | T 

6L OZT°O 96%°0 TI°S 69°S2 G10 °€e ¥E°S oot 1 

COT B810°0= B2S°0 219°9 O1°S2 82S °2E 89°6 Gi T 

OT 220°O0=— 28S°0 25°9 01°S2 9€S °2E 1Z°6 Cs I 

Itt 6S90°0= %19°0 88°9 %0°S2 TES °2E €0°OT Of T 

cOl 6%0°0= 986°0 956°9 62°52 69S °2e BS°TI 02 T 

60 940°0]= 28S6°0 26°9 BL°9? 9S °2E co" tl Ol T 

60T 990°0= €86°0 €S°9 BL°9?2 G7S°2E o9°ll S 1 

8O0T S%0°0— T8S°O 16°9 BL°2 TSS °2E T9°TT 0 1 

NAVS nov V/VIW (1/7 1 
em“ rere NIDAXO f= ee = LewdIIsS WS dwW3l Hid39 1S) 
L (S)319NV 3UIM 2 SIA S iwy 3dAl GNO1D 
€£ wld » BI3MS SE WIG € V3S 1033S MIDuImM €4 NHISUY €°S 134 9°OT AYO dwW31 0°42? WOUVE 
7€ BIO Of IIA ONIR TO V3KM €4%22 SONS M 9T@lZ2T 9NO1 N 21-94 IV 8°€O YH £€9/60/S62 31V0 
SANIVWA 03AuN3S80 %TO NOTIVIS 250 3SI1NYD VAVHSO AND 


INTERPOLATED AND COMPUTED VALUES 


STATION O1% 
E«S) 


CRUISE OS2 


CNAV OSHAWA 


GEOPOT POT OXY E(O) VAR 
ANCMALY ANOPALY ENERGY ML/L RATIO 


SP vecL 


SIGMAeT 


SAL 


E(T) 


TEMP 


DEPTH 


ooO0°0 
plojlelo) 
oe ee 


jojelolea) 


=N OD 
WNW 
vv ee 


Dok ob ok ¢) 


OnNneYy 
ooo 
eevee 


Ooo000 


omnw 
OMoOe 
ooo°0 

eoeve 


ooo0o 


Seek do 
e20e 
Ph OD he Ay 
mt mt ot CD 
MAMAN AN 


MONs 
Se) 
i? v 
vyerw 
NNN 


OOOO 
oo0o0 
UCOO 

eoee 


ooco 


at Meakon) 
als ae daa) 
Velvet si a) 
eove 
NNNN 
AAMAS 


oO000 
ooco 


oo00 


=NOM 
OOWO 
oes 
ot ot ot SE 
ond md med od 


oo00 
Nm 


33.939 0.000 26.56 151-6 0.475 4.14 2-54 0O.GO0 


0.00 


7.33 


200 


~se 


CBSERVEC VALUES 


STATION O15 


CRISISE 982 


OSHAWA 


CNAV 


CO: Re 35 


SWELL SG OUR 


JEL 


WIRCLR 


127250 Ww 


ML/L MGA/L AQU 


SIGMA=T 


AL 


TEMP Ss 


DEPTH 


vr 
’ 


cs 


CLANINN 


NNN 


CON 
oune 


oOmmo 
DAD 
ANNA 

eee 


oooo 


One 
onor 
TANN 

eeoe 


ooo0o 


DOO 
Tren 

eeoe 
ranma 


Oray 
oOnrw 

eeoce 
00090 
NNNN 


rono 
Nore 
mn~ Oo 
evve 
AMAR 
AMMmM 


Coco 
DOAN 

eec¢es 
eRe 


WODO 
NWA © 
od nd ont ad 


NNNAW 


NOLO 
wane 


Koon 
roam 
AMANO 

eceoe 
oo0°0 


oOnomM 
A= OO 
NNOO 
eevee 


oooo 


OnOM 
aroro 

eee 
NNOO 


ANON 
Orman 

oeee 
0O0OF 
NNNN 


AOA 
NTE Ss 
SOON 
ooee 


AAT L 
eaten Toa loa) 


OE MAO 
AAO 
eee 
ONL MO 


DHA 
MADON 
ANNE 


ond emt ond ot 


ron 


oon 
=O 
ONO 

Ca 
ooo 


ONO 
NOo 
lototo) 

eee 
ooo 


mt OP ot 
AO 
eee 
ooo 


hme 
MANO 

eee 
rh 
NAN 


now 
~ mar 
Pal’al'a) 
eee 


in 
Ann 


ONN 
OW ot 
ees 
ANN 


oon 
P= Pe ho 


Pre 
ond od 


ond ot od 


912 Wd BET WY = NOTIVIOVa uvIOS INIWOINI 


SSNIA NWN109 YF1VE = 94°S 


€SS°2E 


VWs 


vivd IvdIS0I0I9 STO NOITLVAS 


1=-4330 I-av1 
ALIAITi1INGOUd 


6222 JWIk YJONASSIW 


6L1°S 
T1t°o 


oo°0°o 


Ul 
cl 
cl 
el 


VetH)d H1d30 


7$O 3SINKD WMVHSO AVYNI 


. 


INTERPOLATED AND COMPUTED VALUES 


CRUISE OS2 STATION O15 


CNAV OSHAWA 


POT 
ENERGY 


SAL ECS) SIGMA=T 


ECT) 


TEMP 


DEPTH 


DAO 
Omen 
oees 
leoler Tt. 


=“OON 
oooo 

@eee 
oo0°0 


NON 
Oran 
v e@s @ 
ANN 


MAN Om 
NOOYS 
eevee 
PAN 

= 


ooon 
ON 
rnor 

ones 
oo0o°0 


wore 
oeoee 
OONoO 
Wan 
ond mt md 


~Ons 
NORD 

ceoe 
OO00O 
NNNN 


DN ot mt 
oo°o°0 
Ovcew 
eovee 


ocoo0o 


lok dala) 
mA me 
AOoeoO 
een 
MANS 
AAG A 


AoOaw 
oooo 
owe 


oo0°0 


C oPaal slo) 
OLTOa 
ove 
~ OW 


oo0o°0 
Onoo 
NNMS 


NONO 
FOr 
eeee 


oooo 


Ono 
jofotelo) 


° 
oo0oo0 


Wocdwn 
amMoo 
eocoe 


o9000 


ENT 
eyorw 
eesee 
~ MOF 
= NONE 


ND On 
pol Saad aad ta 
DoO=— 
eoeee 


COn— 


ooOnN 
eoeee 
ONTO 
mOOD 
~t ont 


ot ome OP Pm 
Onn 
eevee 
Perr he 
NNNN 


mt mt ont 
oooo0 
fetelole) 
eeee 
ooco 


OAD 
DANE 
Cann 

eoeeg8 
wry 
NAAN 


ANOS 
oo°0°o 

eevee 
oo0°0 


OAN®D 
oNOoF 

ooee 
rerrm 


oooo0 
oooo 
WOro 


OBSERVEO VALUES 
3 


WIRCLR 


18,10 


STATION O16 


LONG 128255 WwW 
RELHU 99 


CRUISE OS2 
AT 46812 N 
WET 94.4% 

WIRE ANGLE(S) 


CNAV OSHAWA 
V 


OXYGER efF ee 
MGA/L AOU SATN 


DEPTH TEMP SAL SIGMA=T 
ML/L 


CST 


POO 
o°000 


od amt od om 


ONO 
wry 
oo00 
eee 
oo0°0 
one 


moo 
POR 
DAA 


oo0°0 


DamthO 
ware 
eoee 


0000 


ooo°o 
DODD 

eevee 
rere 
NNNN 


AOmo 
wsy 
OOD00 

ecoe 
NNNIN 
MAMA 


WAPA 
POARD 
eoee¢e 
ond ext ond ot 
-~ i t t 


Onoem 
ot eo 


om oud ond od 


od od od od 


mt ond oe ot 


mRINN 


6Z2€ Wd SZE WY = NOTAVIGVY YVIOS INIWOINI 12SO0 3WIl Yw3IONISS IAW 


viva WwI319010!8 


S3NIWA NWN109 YILVR = 


L86°ZE 
27S °C 
$9°2 
$9°C 
$9°2 


otordaed 
000 

eee 
meen 


Ws 
910 NOTLVIS 


€%9°S ore 
$0°0O s0°O oot 
02°0 62°0 6% 
80°O 01°O c2 
20°0 g0°0 8 
26°49 st°o 2£0°0 ¢) 
1=-4930 1-9vl 
ALIAILWGOUd velH? H1d30 


2SO 3SINWYD VAVHSO AVND 


INTERPOLATED AND COMPUTED VALUES 


STATION O16 
E(S) 


CRUISE OS2 


CNAV OSHAWA 


E(O) 
ML/L 


OXY 


POT 
ENERGY 


GECPOT 
ANOMALY ANOMALY 


SP vOL 


SIGMA=T 


SAL 


E(T) 


TEMP 


DEPTH 


od 


bok. ot- +) 
Sor 
eevee 


oo0°0 


a ten 
cooo 
eevee 


ooo00 


PDN 
ON—@D 

eeoe 
oOnn 


ooor 
rover 
eevee 


OO-—N 


~mOnmN 
WAKO 
HANNS 

eee¢es 


oo0oo 


Pm hom 
eecoe 
=O 
Corn 
NNN 


ON Om 
oO «Ae 
eeee 
WAA DO 
NNN 


moro 
O=m00 
oo0c°o 

oeo8e 


jolojeyeo) 


NO 
NO@OD 
Wao 
eevre 
NNN 
PANO A 


OND = 
oOo00 
eeee 


oOo0°0 


mm O 
ODAOO 
eee? 


POnr~ 


OnOoO 
WrOW’” 
= om 


- DOwn 
COrr 
eeee 


ooo0°0 


owmn 
ooo0o 


eoeee 
oo00 


ADO 
mer 
eevee 


oo00 


NAMAO 
AGIOS 
e@eeee 
mA SL 
= ANNE 


ea had 
ooon 
ooo 
eevee 


feler.t.) 


roon 

oeee 
DINO 
Oren 
- 


LAND 
OmNn 
oven 
Pre Pro Po Po 
NENA 


ON 
ooo0o 
oOooo 

eoee8e 


Qoooo 


o~do 
NOON 
am NO 
eee 
wry 
AAOAM 


On=0 
oo0oo0 
eeee 


oooo0 


ONE 
OmMOwD 
eevee 


were 


oo0o0 
ooo0o0 
NG~D 


~se 


OBSERVED VALUES 


CRUISE OS2 STATION O17 


CNAV OSHAWA 


DEPTH TEMP SAL SIGMA*=T © © © © OXYGEN |= = = = PHOS NITR STL 
ML/L MGA/L AOU SATN 


C3T 


—aAOO 


ont od ond ond 


ond ond ond emt 


NOOW 
NNNA 


Drm 
ere 
~oom 
ond ond om NY 


THnO 
rend 
eevee 
ont ont emt ond 


OMWNe@ 
orow 


Lad Ak al oe 
anor 
mm NIN 
eee 
oo0oo 


wnor 
~—OADyL 
reas 

eeee 


oo0o°o 


=mNOW 
ADM E 
e¢ee0e 
Area 


ONO 
ONL 

eeeoe 
oOo000 
NNN 


Orda 
ANOS 
Ce ak 2) 
eevee 
AANA 
FAAS 


SV tot OD 
mt Om & 
eeees 
~rr~O 


wore 
NYP Oo 
ont ont om 


med ond emt od 


Cad 


mm NY 


NNN 


——~ 


A 
00002 NOTLVNIWNITI YOLVENINI NOLIVUNLVS LHOIT 
6Z2€ Wd SZE WY = NOTLVIGVY YVIOS SNIWOINI S¢Tl 3WIi Y39ON3SSAW 
S3NIWA NHNT09 Y3IVM = O64 3 § ES*sI 92°6 
9 T1°0 
gI TI°O 
ce €2°0 
Ly 04°0 
6S €z°T 
€09°ZE 1 ool 9L°O 00°O 62°O 61°O OS 
229°2E ol *0°0 €2°0 L1°0 rar 
609°ZE OS O1°E€ T%°0 12°0 % 
LZ I19°2€ 20° 8e°0 61°O0 0 
, * 1114 GOud 1-330 1=-9y1 
Ws  avuwl AvS 1H9I1 ALITALLMaOUd VeIH) H1d3d 
viva Ww21901018 £10 NOILVLS 250 3SINYD VMVHSO AWN? 


e 


INTERPOLATED AND COMPUTED VALUES 


CRUISE OS2 STATION O17 


CNAV OSHAWA 


OXY E(O) VAR 
ML/L RATIO 


POT 
ENERGY 


GEOPOT 
Y ANOMALY 


aad 


TEMP ECT) SAL E(S) SIGMA=T 


DEPTH 


oooo 
oo0o 


eeee 
oo00 


oO amnm 
oreo 
e000 
OOOO 


ONE! 
ooo# 

eeee 
ooo°o 


OMOD 
OMOn 
ooo°eo 

eo 


ooo0o 


Ores 
eoeoe 
TOA 


aman 


1.27 


ooOon 
oo0o 

eeee 
oo00 


Wooo 
Dm 
eoeee 
ONS md 


Dt ot 
NOON 
eevee 
rarer 

~ 


(ale Mand *) 
aon 
TOO 
oe 80 


oo0°0 


Nemo 
ooee 
ODnwo 
UN ALN ond 
md ond od ot 


~oOoOs 
unr OO 
ooee 
0000 
NNN 


ooom 
oo00 
jafoloto} 

ooeve 


oo0o 


ans 
Pmt fm 
DAAO 
oeee 
AGRALT 
AAMmMm 


folojoy.:) 
oooo 

ecee 
ooo0o 


OAMS 
Om 

eeevge 
OONS 


oo0o0 
oOnoo 
NNMS 


ODA 
oorr 

eevee 
oooo 


OWwnmnn 
oocoe 


eee e 
oo0oo 


(NO ont 
armm 
eoeoe 
oo°0oo°o 


OST at 
WAowo 
eeee 
ARO 
mI ATS 


D fH ond mt 
Orme Oo 
Dao 
eeee 
(olor tan! 


OOM 

e#e@¢@¢8@ 
ONO 
OnAD 
~ 


TON 
Oat nN 
ee? 8 
Pe fre feh 
NNN 


OwWmmnN 
joTololo) 
jololoto) 

eeve 
oo0o°0 


MAF Or 
Oory 
mom Nh 
eee 
were 
aman 


Orme 
folotolo) 
eevee 


ooo0°0 


TNS 
NE ot OF 
eoee 


rere 


oo0oo 
coooo 
WOM @ 


a 


f 


— he ag, tag 


Prato 


STATION 018 OBSERVED VALUES 


LONG 130-00 W 


CNAV OSHAWA CRUISE O0S2 


O2 WIND VEL 


852 WEA 
I SEA 1 DIR 36 SWE 


WTRCLR 
6015 


ELHU 94 
(S) 
ML/L 


OXYGEN "= =e @= 
AOU SATN 


TEMP SAL SIGMA=T 
MGA/L 


DEPTH 


CPT 


oad wad ond mat 


ot = mont 


ot ad A ON 


56 


NAN 


af 


62€ Wd SZE WV = NOILVIGQVY YVIOS INIWOINI 2291 SWI YIONISS IW 
S3N TWA NWN103 Y3LVM |= 22°9T Zs°et 
To9°zeE sO°O zt°o oot 
€99°7ZE S%°0 8E°O CS 
SI9°2E €2°0 82°0 22 
LO9°CE LE°0 ¥T°O Y 
O29°2E %¥€°O *1°O 0) 


Vivd WI919010I198 


Tvs 
810 NOIAVIS 2S0 


1-930 I=-@v1 
ALIAILMAGQUd VeTH) H1d3d 


3SINWYD VAVHSO AYND 


. 
4 


ee oe 


ArKO ah OO 
[> 4! OCOonen OFTOO 
- eeee eeese 
<q sOnae OCO0O0O 
[- 4 


0 


* 
teh ree 
VA 


Oo00 OCCSCO Maerkr OMetnn 
oo00 O2000 e000 98000 


oeee eee eee 20686 
oooc e000 C000 38Ooo°o 


—(O) 


MANU et FOW Gah r SIN 
TITAN EFENS NOIM OPINm 
eeoe oeee @oees8 es8eoe 
OOOrF ODOOF MANN=t OCOOO 


OXY 
ML/L 


ONFWN AWNOD MON ONON 
OOO NOLTD AQON MMOD 
ocee 0000 e080 #8 ee 
OCO00 CORN LTARPN EMOO 

a RNNMG 


POT 
ENERGY 


Ofrom ODOM WOM MNO 
OMOD WNAet BOM OPPO 
OC9O00 ANNYS LNOE ONO 
oeee eoseoe e800 #8 80 
oo00 e000 OoCco0o 80Octm 


GEOPOT 
ANOMALY 


NOMD WrOM FYNOO FAND 
eee eee eeee even 
TONS WNDOW DOPM FOMU 
ANNO COrr SAN COND 
FVEVEONAL AUN AR tected tet 


INTERPOLATED AND COMPUTED VALUES 


SP VOL 
ANOMALY 


aAeIN NOMO ANNO LNODH 
OOO HHNMN WORD OANnN 
eevee eeoe e000 #8 8 980 
TIT NMWNO OOOO PPP 
NNNN NNNIN NNN NNN 


SIGMA=T 


C000 CO00 weet O Mat OuW 
oooo0 o0o0co ooco oooo 
COo00 C000 c900 COCO 
eeee eoeees eeeese eee 
Ooo0o0 cO00o 9c000 Oooo 


STATION 018 


E(S)} 


OEMS MTA COMM HMO 
aCO~ FANO OMNTN GIANND 
OOOO OOOO ARO OCHInn 
ese eeose eeee eee¢ee 
NANNN NANNIMG mame es 
AMMA MAMAM MmaMM MMMM 


CRUISE OS2 
SAL 


Oo0900 COCO OCHOD aOOO 
oooo o0o00 csoe0o ooco 
oeere oeee 80800 88 08 
Oo9000 O2000 9000 O0Oo00 


ECT) 


OFOP MANN SBINNM NOON 
Ofer OFOM COME LaDO 
oeee o0eee ere 88 08 
NNNO OACrE OOM CEMmm 
todeodent ont 


CNAV OSHAWA 
TEMP 


oo00 OWMNGOO COCO COCO 
ANN NEFOWMW OWooO cOoo 
at NN S NOMD 


DEPTH 


11.85 


0.00 


74.0 1.323 51.68 0.27 


3-19 0.00 34.410 0.001 27242 


1000 


OBSERVED VALUES 


STATION 019 
LONG 128254 W SNOG 


CRUISE OS2 


CNAV OSHAWA 


SECDI 


WTRCLR 
4 


) 15215, 


RELHU 75 
ECS 


SATN 


ML/L 9 MGA/L AOU 


SIGMA=T 


TEMP SAL 


DEPTH 


CST 


oOr~woo 
leloloye) 
ot ond md ome 


OOS 
rays 
oo0o0 
oeee 
oo00 
qeoen 


Arun 
SOM 
INLAUIIA 

eoeee 
fololole) 


rwnne 
rare 

eoee 
0000 


NANI 
PRR 

oeee 
reese 
nanan 


Poleolah g 
tN mtomt 
O000 
eeee 


ANNAN 
(sates taal aa) 


tN 
NNNO 
eee 
NANNN 
od mt mt ond 


OWnoo 
=N 


talaalaalal 


(aT aataalon) 


OmMNO 
aoomm 


m PAN 
m= ph 
aNmm 
@eog9 


oo0° 


SNA 
DOIAAO 
TMOAIN 

eeoo 
oooo 


ardor 
ot Dot (Fh 
eee 
AMAIN 


PNR 
Onmay 

e@oe¢e 
WOOD 
nanan 


Mm SAN 
DOIND 
ont OO 
oeee 
AM AM 
aam—am 


AND ot 
Or od CR 
even 
OR 


WOWd 
NUN 
ond emt pod om 


OA mt 


25 


orsrod 
TVET) ot 


Ton 
oOaAMO 
MAA OD 
eoove 


lolololo) 


mNSO 
NOOMm 
NNOO 


oo0o 


Apay, fe 
ANAS 
eeeo 
NNOO 


Neh Oo 
oem 
oene 
0o00r 
NNN 


LTNOS 
WN 0 = CO 
DD 
eeeove 
AALS 
atonal nolan] 


POre 
OTN 

oocoee 
oonnm 


mA SO 
fal *Daal a) 
NNO 


mit UN 


NN 


60 


62€ Wd SZE WY = NOILVIGVe YVIOS SNIWOINI SS@2 3WIk YSONISSIW 
S3NIVA NWN109 Y3Z1VM = SO°L Bir°2 
S29°CE 60°90 oOoT 
ST9°CE 81°O 82°0 OS 
SI9°ZE TT°0 22 
€c9°?ce T1°0 T1t°0 ¥ 
6T9°ZE 8T°O L£0°0 0 

1=4930 I-9v1 
WSs ALIAITLMGOUd VelH) H1d3d 


Viva WwdIIS0T0IS 610 NOTiViS 2SO 3SINYD VAVHSO AVND 


gee 


INTERPOLATEO ANDO COMPUTEO VALUES 


CRUISE OS2 STATION O19 


CNAYV OSHAWA 


Oxy E(0O) 
ML/L 


POT 
ENERGY 


SAL Ets) SIGMA=T 


ECT) 


TEMP 


DEPTH 


ooGco 
oo0oo0 

eevee 
oo00 


rare 
rrr 

eoee 
O000 


ON rw 
oo0re 

eecee 
oooo 


AM0ow 
OMON 
oooo 
90 ¢ 0 


oo0°o 


oranm 
eevee 
aAMmoOF 
NNN 
MeN myer 


NNO 
RRR 

oeee 
wre 
NANA 


oo00 
oo0o°o 
oo00 

eooe 
oo00 


DATA 
ond emt od (NY 
poh ohh s) 
eee 
ANNN 
AMmmM 


ooCco 
oo0°o 


Ooo90 


mRNA 
NNO® 
eooe 


NNN 
ond eat omd ot 


o000 
ANOS 


oooo 
oooo 

eevee 
oo00 


PN TS 
TORD 
eer20 
ounnm 


Ornn 
roreo 

ec0ee 
oon 


ANNU 
WMNMOx 
HINA S 
eece 


oooo 


CON watent 
eco 0 
AAOM 
mMDOD 
NNN 


DOALIN 
OoMnn 

eooe 
AWINO 
NINA 


oo0o0 
oo0°0 
jololelo} 

eeeo 
coooo 


NMOS 
NS ltt 
ooro 
oeee 
NNNO 
AMMA 


aooo 
oo0o 
eevoe 


oooo 


NWN 
NANDA 
eoee 
ooo © 
rad pod 


Ownoo 
nreouw 
=e 


rN ad 
=~ OW} 
een 
AO 


Oane 
oo0o0 

eece 
oooo0 


MOM 
ren 
00 @ 0 
NNN 


eANTMN 
faa 
¢ ee @ 
roan 

on“ 


ovoon 
orvr 
UNUNO 

eed 
oooo 


NONO 
eeee 
OPAL 
NSM nt 
= mtd md 


AAS 
NOM O 
oe oo 
o000 
NNNN 


Ot HIN 
oo0o0 
ooo°o 
eeoe 
ooo0o0 


OTTO; 
aAODD 
Sano 

eese 
AMOS 
MAA 


OOatm 
oo00 
eeoe 


oocoo 


TONS 
wor 
eoesn 
fm OOW 


ooo0°0 
OWOCo 
NANG SS 


NOAPrO 
mento 
eee 
=) et onl ond 


oOomMe 
mt NG ont 


@eoe8e 
oo0o0 


P~ © et0O 
OANA 
eeoe 
oo0o°0 


aNomr 
oamm 
eee 
onor 
tN INE 


OWMNN 
AOC 
arO~ 
e090 @ 
COOn-— 


MUN 

oeo° 
OANO 
ORND 
om 


TINO 
OHnn 
ees 
ed fad Dl Se 
NNNN 


Moro 
ocoo 
ooce°o 

eove 
jololole) 


mT AO 
onrn 
mANNAe 
eeoee 
rey 
OAS 


ONIN 
Orta 

eeeod 
oo0oo0 


roro 
AW ot CO 
ese 


reem 


oooo 
oo00 
WOM oO 


ON 
ho 


34-399 0.000 
34.462 0.002 
34.2530 0.000 


¢ 


7A Tee 


a 


2? 


OBSERVED VALUES 


STATION 020 
NG 128222 


CRUISE OS2 


CNAV OSHAWA 


Ww 
WTRCLR 


or- 


SATN 


MGA/L AOU 


TEMP SAL SIGMA=T 
ML/L 


DEPTH 


CST 


Oro 
oo0o 
cand od et ed 


Tron 
MOSS 
ooco 
eee. 
oooo 
eae 


TOON 
oor 
UNLALAWN 

eee 


oo00 


NOD 
Calaal g 
eee 
0009 


sed md mt ed 
Load toed Ded td 
eeee 
were 
NNN 


OPWd 
ADO 
INIA 

eeceen 
NANN 
MAM mM 


warm 
ond ond ened xd 
eeee 
NNNN 
ot ond od ed 


Onoo 
aN 


ont ond ond od 


ond od ond ond 


ond ont aml oat 


62 
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Fig. 2. Station locations Brown Beor Cruise 327, 24 June — | July 1963. 
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